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ARTICLE XVIII. 



Observations upon the Meteors of August. By C. G. Forshey, City Engineer of 
Natchez, and late Professor of Mathematics and Civil Engineering, Jefferson 
College, Mississippi. Read August 24, 1840. 

August is doubtless more prolific of meteors than any other month in the 
year; and this fact had called my attention more particularly to the character 
of these meteors than of others; when, in May, I think, 1838, 1 first met the paper 
of Mr. E. C. Herrick, calling the attention of observers to the night of the 9th annu- 
ally. This fact appears to have been first noticed, and attention to have been spe- 
cially called to it by Quetelet, of Brussels, to whom we are indebted for annual ob- 
servations in reference to it since 1836. Upon reference to my register of August, 
1837, I found this memorandum for the night of the 6th : " An unusual number 
of briUiant meteors, with long trains, chiefly from about Cassiopeia." But 
from this date we had near a week of cloudy, rainy weather, preventing further 
observation, till the night of the 14th. This evening I find a similar note, with 
a more minute description of a very large meteor passing from Cassiopeia to 
Aquila. On the night of the 16th a similar note, with particular description 
of two extraordinary ones. Several succeeding evenings exhibited brilliant me- 
teors, but originating variously, and observing no common direction nor radiant. 

This apparent continuation of the display, which has its maximum about the 
10th, agrees with the observations of the two succeeding years, as will appear 
below. The above observations were made at Jefferson College, Mississippi, 
Latitude 31° 36' 42", Longitude 91° 20'. 
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266 OBSERVATIONS UPON THE METEORS OF AUGUST. 

At the suggestion of Mr. Herrick, I prepared for observation about the 10th 
of August, 1838; but in the gloom of a sudden and overwhelming bereavement, 
which had just deprived me of the companion of all my studies, I entirely forgot 
my appointment, until the morning of the 11th. At half past 2 o'clock, A. M., 
I was startled from my revery over the fresh earth that covered my lost companion, 
by a blaze of light, that, in the face of a full moon, near mid-heavens, lighted up 
the landscape with intense brilliancy. I did not see the meteor, but its light re- 
called the date of the expected display, and I immediately commenced obser- 
vation. 

The light of the moon, one of the clearest nights in the pure atmosphere of 
Iowa, obscured all stars below the second magnitude. Indeed, very few stars 
were visible in the heavens. After some fifteen minutes' observation, in which I 
saw ten meteors, all having trains, and radiant, with one exception, from near 
Cassiopeia, I awoke a friend, to aid me in observing. In so doing, about fifteen 
minutes were lost. But from that time till dawn, we watched closely as great 
a field as could be seen by two observers, one looking northwardly and the 
other southwardly, in an open prairie. At 4 o'clock, day-break in the east and 
the moon in the west concealed all the stars and terminated our observations. 

In the mean while we had counted sixty-five meteors, including those first above 
noticed. Of the whole number seen, more than three-fourths had trains, chiefly 
of a pale purple colour, which remained, in several instances, a second or two 
after the body disappeared. Doubtless, the great number seen with trains 
is properly accounted for from the consideration that the larger meteors 
are generally attended by trains, and none but the larger ones were visible on 
this occasion. Their apparent velocity was by no means constant. While some 
passed through an arc of 40° in a second of time, others occupied 3" in passing 
the same distance, and then left trains of 2" duration. In several meteors I 
was confident of having observed a retardation of velocity, before the bodies 
disappeared. This I attributed to the resistance of the earth's atmosphere, 
which, I did not doubt, many of the bodies penetrated. Subsequent obser- 
vation has led me to doubt the latter presumption, and consequently the cor- 
rectness of the observations upon their retarding motion. I would invite the 
careful attention of observers to this inquiry, as its results will furnish the best 
evidence in regard to their entering the earth's atmosphere. No noises were 
heard, nor was a single explosion witnessed — a phenomenon by no means un- 
usual in common meteors and in the November displays. 



OBSERVATIONS UPON THE METEORS OF AUGUST. 267 

Notes were not kept while observing, nor was the precise time or track of 
any one meteor preserved. But my eflforts were immediately and continuously 
made to locate a radiant point, should such be discoverable. I had no know- 
ledge of the probable existence of such radiant, but took the hint from the his- 
tory of the November meteors. 

A radiant region, if not a radiant point, was soon perceivable. The paths 
traced back, excepting of about five meteors which were not conformable, passed 
through a circle, described from the sword clustre of Perseus as a centre, and 
with a radius of 2°. Of this I sufficiently assured myself by tracing back the 
lines of distant ones the moment after their disappearance, though unable to 
find a concurrent ^om# for all the tracks. In truth, these paths would not meet 
in a common point. The circle given, however, would have received nearly 
every one of the sixty conformable meteors' paths. 

Considering our favourable position for observation, I think we saw every 
visible meteor over one-third of the canopy. With this estimate, there were 
about one hundred and eighty visible meteors per hour, or three per minute. 
Add to this at least four invisible ones below the second magnitude for one that 
reached it, (the fairness of which estimate will appear below,) and we should 
have seven hundred and twenty meteors obscured by the moon, making about 
nine hundred per hour for a clear moonless night. 

These observations, for 1838, were made at Rock Island, in the upper Mis- 
sissippi, three miles above the mouth of Rock River; Latitude 41° 44' 7.5"; Lon- 
gitude 13° 30' west from Washington, D. C. 

In 1839, circumstances were much more favourable for observation, there 
being no moon, and the weather peculiarly clear. I copy from my travelling 
diary. 

"St. Louis, Missouri, August 9, 1839. 

* * * A passenger from a coach which came in late, told me that he saw a 
great number of meteors during the evening; and on being questioned for 
their direction and locality, said, that all that he saw went from about the pole 
star toward the Great Bear. Doubtless his position in the coach was such as 
to expose only that field to his view; and all meteors observing the usual origin 
for this shower, and passing near Polaris, must have travelled in that direction. 

" August 10th. 

* * * * This was the night for 
the recurrence of the shower, and I was on the look-out. Before the twilight 
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closed, I saw one meteor with a train, and afterwards saw them repeatedly 
during the evening; but a previous engagement prevented my constant obser- 
vation, till 20 minutes before 11, P. M. 

My position for observing was at the intersection of two streets, where at 
least 15° of the whole horizon were obscured by the buildings. In the lapse 
of one hour I counted fifty meteors, and about ten were reported to me by others. 
The field of observation was the constellations about the divergent point, that 
it might be the more accurately ascertained. It was interesting to observe the 
identity of their origin. Yet that origin was not a point, but was in the 
vicinity of the sword cluster, in the right hand of Perseus. All the lines traced 
back of those observing the common law, would intersect within two degrees, 
at most, of that cluster. About one in every ten crossed the paths of the rest; 
but these were very different in their appearance, having no trains, and shining 
with a red, or yellow light. 

There appeared, occasionally, a very splendid meteor, three times the size 
of a star of the first magnitude, but usually they were smaller than the first, 
and many were smaller than the third magnitude. Of the fifty seen by myself 
forty left trains, several of the largest 40° in length. The angular velocity of 
these was very great. The colour of the meteors was nearly uniform, being of 
a pale white, and as they faded, assuming a purple tinge. The trains, in a 
few cases, remained after the body disappeared, and faded from either extremity, 
growing deeper and deeper purple, till they mingled with the colour of the skies. 

My field of view embraced, probably, one-seventh of the heavens; and if so, 
the mimber visible per hour, in the whole heavens, was about three hundred and 
fifty, or more than five per minute. The whole display resembles very much, 
that which I saw a year since at Rock Island, with a difference of intensity 
in favour of the present. 

" I am making my notes at half past 12, and still I see them flash past my 
window with about the same frequency as before." 

August 11th. 

On the morning of this date I left St. Louis, in a steamer, for Peoria, on Illinois 
river. I continue the extracts from my diary, as giving my views at the times, 
unmodified by subsequent observation. 

* * " At 8 1, P. M., we entered the mouth of the Illinois river, and 
at 9 I was on deck to look out for a continuation of the meteoric display, and 
was soon gratified by the appearance of several very splendid ones. Their 
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origin was such as to leave no doubt about their connexion with the shower, 
and I induced two fellow passengers to aid me in observation. We stood on 
deck, and divided the heavens by three vertical planes, from the zenith to the 
horizon, and commenced observation. In the space of forty minutes we reported 
respectively nine, eleven, eight meteors, 7 or 8 of which did not observe the com- 
mon radiant. The remainder were, in all important respects, like those described 
last night. On the presumption that we saw half the visible meteors, the 
number per hour would be about seventy-three to seventy-five, or one for every 
five that were visible 23 hours previously. 

The convergency of their lines traced back was manifestly the same as last 
night, but confirmed the impression I have entertained from the first, that theij 
do not meet in a common point, but in a radiant region, or circle, which has the 
sjvord cluster for its centre, with a radius of 2° of a great circle. 

" I should not omit to mention the notice of two or three meteors from the com- 
mon radiant, whose light, both of body and train, was of a fiery colour, (differing 
very much from the remainder in this respect;) and these seemed to falter in 
their course, and to be retarded till they expired. Are not these evidences of 
the correctness of my suggestion last year, that these meteors penetrate the 
atmosphere of the earth? And may not their light and velocity have been 
modified by atmospheric resistance? 

They were still visible at a late hour. Weather clear, day hot, evening 
pleasant, and perfectly calm. 

« August 12th. 

Watched the heavens during the evening, and saw several, but fewer than 
last night. Nearly all originated as before. Perhaps the centre of the neigh- 
bourhood of radiation was a little more eastwardly. Several were very splendid, 
but nothing I saw seemed to require me to observe longer than to satisfy myself 
that the display presented no new phases. 

" August 13th. 

* * At night took an altitude of Polaris, for the latitude of Peoria, 
Illinois; and while observing, I saw two meteors with trains, having the usual 
radiant. I continued watching sufficiently long to be satisfied that the display 
still continued, but was very much diminished in intensity. One observer could 
see about six conformable meteors per hour." 

August 9th, 1840. 

On the afternoon of this date I arrived in Philadelphia; and, after some dif- 
ficulty in search for observers, found Mr. S. C. Walker and others at the obser- 
vii. — 3 s 
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vatory of the High School, looking at the moon and planets through a telescope- 
I was courteously received by these strangers, and my proffered aid, in looking 
out for meteors, kindly accepted by Mr. Walker. 

Some sixteen meteors were incidentally noticed before observation commenced. 
All these, with one exception, moved in directions which would converge between 
Cassiopeia, and the head of Perseus, two originating in the head of Perseus. 
Three of these meteors were twice as large as Jupiter, six were as bright as 
Jupiter, and the remainder above stars of the 3rd magnitude, or they must 
have been obscured by the brightness of the moon. Several had trains, say 
10° visible at once. Five were visible from 1" to 1.5" after the bodies dis- 
appeared. There were no explosions. 

At 10, P. M., mean time, our observations commenced for the night. The 
following is condensed from the minutes. 

From lOA. Im. to 12A. 18to. C. G. Forshey observed, S. M. Hamilton recorded. 
" 12 A. 18 TO. to 13 A. 56m. S. C. Walker. " " " 

" 14 /i. Oto. to 16 A. 6 m. C. G. Forshey observed and recorded. 

From 10 A. 1m. to 12 A. \Sm., mean time, I observed the meteors, and Mr. 
S. W. Hamilton recorded. In this interval oi'2h. 11 m., by bright moonlight, 
I saw twenty-four meteors, of which eighteen were conformable, and fifteen of 
these had trains. Of the six unconformable, four had no trains. For further 
particulars, see the table below. No. I. 

From 12 A. 18 wz. till the moon set, at ISA. 56 w., Mr. Walker observed me- 
teors, and Mr. Hamilton recorded. The minutes, which have been kindly 
placed at my disposal, show that in 1 li. 38 w., 28 meteors were seen, of which 
only 3 were unconformable. 

Messrs. Walker and Hamilton retired at 14 A., and I resumed observation 
just after the moon set, and continued till 16 A. 6 m., an interval of 2 A. 6 m. 
Daylight terminated my observations at this time. Meanwhile I saw one hundred 
and three meteors, and in several places noted that half the time was lost from 
observation, in making my notes. Of these meteors only nine were unconform- 
able, and they inferior ones. From moon-set to daybreak, an interval of 92 mi- 
nutes, I recorded eighty-one of the one hundred and three meteors, and have no 
doubt that the time lost in recording was sufficient to have increased the number 
to one hundred and fifty. On the usual estimate, that one observer can watch 
one-sixth of the heavens, the whole number of meteors that fell during that 
time was about nine hundred, or nearly ten per minute. This result is nearly 
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equal to the estimate for the night of the 10th, 1838. Probably we had the 
good fortune to witness the maximum intensity of the shower. 

Permit me here to remark, that in all the published notices of August meteors 
I have seen, no one has hinted at the extreme difference in character from the No- 
vember meteors. This should be borne in mind. The former are very uniform, 
and are sufficiently described above. The shower of Nov. 12, 1833, 1 witnessed 
in all its magnificence, at West Point; and after my first surprise at the grand 
illumination itself, the most striking feature I observed was the great number 
of explosions. I listened carefully for the noises, but heard none; nor do I be- 
lieve that any could be heard, though they frequently burst into many blazing 
fragments, very much like sky rockets to the eye. The colours of the meteors 
were very various, from deep red, to bronze, yellow, and white. No meteors 
fell between my eye and the mountains, which rise near fifteen hundred feet 
within three miles. The trains of many meteors assumed a curling, nebulous 
form, and vanished very slowly, several remaining visible from five to ten mi- 
nutes, and one, which has been so much noticed, though far below Capella at 
West Point, remained some fifteen minutes. 

Table I. 
Tabular Description and Classification of Meteors of August 9, 1840. 
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In order to locate the radiant with precision, at different times, in the pro- 
gress of the display, the following results have been obtained by projecting the 
paths of the meteors, from our minutes, upon a map of the heavens. In 
observing and noting, we recorded the points of appearance and disappear- 
ance of each conformable meteor, as well as the line in Cassiopeia or Perseus 
through which its path traced back would pass. This was done on the instant. 
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while the path was fresh in the memory. Care was also taken, in commencing, 
to refresh the recollection by an inspection of the map, which was kept open 
at hand during the observations. It is probably owing to our having observed 
and recorded three points of their direction, that we found the probable error 
of a single observation, as well as of the point of convergence, so much less, 
(as will appear in the table below,) than the results of the European observa- 
tions of 1837 and 1839. Our mode of observing has caused a greater number 
of the meteors seen to be rejected from the tables as unconformable, in proportion 
to the whole number seen, than is reported in the European observations. 
This had its effect upon the final result of the computations. 

An inspection of the table will show, that at Philadelphia, the radiant had 
a tendency towards the S. E. This apparent motion of the radiant is in con- 
formity with my memoranda, made last year, on the 10th and 11th of August. 

For the European results in this table, as well as for the statement of the 
conclusions derived from the same by Mr. Erman of Berlin, (Nos. 385, 390 
and 404, Schumacher's Astr. Nachr.,) I am indebted to Mr. Sears C. Walker. 
The Philadelphia observations show an apparent motion of the radiant in the 
heavens at variance with the conclusions of Mr. Erman, namely, that the 
motion of the radiant should be in a westerly direction, at a rate not exceeding 
0.1° of a great circle in an hour. 

Table II. 

Table of Right Ascension and Declination, of the Points of Convergence, of the 
apparent Paths of the Meteors of August 9, 10, 11, in the Years 1837, 1839, 
and 1840, /row Observations at various Places. 
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Table III. 

Table of the Difference (E) of the single Results from the Mean adopted for the 
Position of the Point of Convergence of the Paths of the Meteors of August 
9th, 1840, at Philadelphia, in Parts of a great Circle. 
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The annual periodicity of this phenomenon, its duration, and the manifest 
convergence of the paths of the meteors, would accord well with the hypothesis 
of a revolving belt or zone of meteors, whose centre is the sun, and rvhose orbit 
passes very near to the orbit of the earth, piercing the plane of the ecliptic in the 
signs Aquarius and Leo. The plane of its orbit, according to the computations 
of Mr. Erraan, is quite beyond the limits of the zodiac, being inclined to the 
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ecliptic by an angle of not less than 66°* The minimum velocity is fifty-five 
hundredths, taking that of the earth for unity. This gives them a period of 
one hundred and twenty-eight days. Their greatest possible velocity, by the 
same computations, would be one hundred and forty-three hundredths with a 
period indefinitely great. It is desirable that observers should keep a careful 
watch for the semiannual return of the August meteors. I have observed, 
for the past two years, about the 6th of February, but have seen nothing 
worth reporting. Nor do I much expect they will be visible to the naked 
eye, at the February node; yet an examination of the discs of the sun and 
moon, with a powerful telescope, may detect the transit of these meteors 
over them. Success in this examination, it is plain, would determine whether 
the February node be within or without the earth's orbit, and furnish another 
element for the exact determination of the orbit. 

It adds no little interest to the occurrence- of these meteoric showers to find 
that there have been several striking coincidences between their dates, and 
those of shocks of earthquake. A notice has recently passed the rounds of the 
newspapers, of a shock which was felt in various parts of New-England, on the 
9th of the present month, the date of our observations at the High School, as 
detailed above. It occurred to me to examine how frequently such coincidences 
of date might be found in history, and although I could discover very little 
written on the subject of earthquakes, and that little deficient in precise dates, 
yet the search has not been wholly unavailing. I have reduced to the tabular 
form below, what I have been able to collect, and would respectfully invite 
the attention of philosophers to the consideration of this interesting matter. 
Should future observation and research into the past demonstrate that in the 
revolution of the cometary bodies which produce our meteoric showers, their 
proximity to the earth produces waves in her surface, by their attraction, great 
plausibility will thereby be conferred upon the geological hypothesis of the in- 

* In the explanation of the November displays of meteors, should we not need far less of hy- 
pothesis than Prof. Olmsted has called in, to connect them with the zodiacal light, by assuming, 
somewhat as in the August showers, that they are a flock of meteors, forming a cometary body, 
less than an entire zone, whose period of revolution around the sun is about thirty-three years, whose 
perihelion is near the orbit of our earth in Pisces, and whose length is sufficient to require about 
one fifth of its entire period, in passing the node? 

The returns of this display, I believe, have entirely ceased, and it will, perhaps, be invisible till 
about the year 1865; and in 1866 we may possibly have another maximum. My observations upon 
the phenomena of the zodiacal light, do not accord with the requirements of Prof. Olmsted's theory. 
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ternal fluidity of the earth. Much may be done in the solution of this inquiry 
by careful observations upon the tides, from the 5th to the 15th of August, 
from the 5th to the 15th of February, yearly; and from the 10th to the 15th 
November, of those years in which the November meteors appear. The 
waters, it is plain, should first, and most palpably, exhibit the eifects of the 
presumed local attraction. 

Table IV. 

Tabular Yiew of Earthquakes, coincident with Dates of Meteoric Showers. 



August. 


February. 


November. 


Year. 


Localities. 


August. 


February. 


November. 


Year. 


Localities. 


10 


iincer. 
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1408 
1510 


Mtxia. 
Calabria. 
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5 to 15 




1767 


5 Zante. 

l Constantinople. 
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1610 


iEtna. 
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New England. 
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t( 
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Vienna and Presburg. 


12 
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Vesuvius. 


7 to 20 






1770 


Isle of Santorini. 






uncer. 
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Alps. 


11 
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14 


10 




1708 


Manosque and Santoni. 


3 






1779 


Vesuvius. 




18 
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Vesuvius. 




4 




1797 


Riobamba, S. A. 




2 




1703 


Eome. 




uncer. 


12 


1799 


-^tna — Charleston. 




uncer. 




1750 


Pliilippoli, Romania. 


12 


6 


22 


1804 


Vesuvius, Paris. 




5 




1751 


Naples. 




16 




1810 


Malta. 




18 




1756 


Amsterdam. 




13 




1822 


Vesuvius. 




3 




1757 


Sumatra. 


9 






1840 


New England. 



